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POLAROGRAPHIC DETERMINATION OF IRON AND LEAD IN WASTE OILS

S. G. Koltypin
Sci-Res Inst of Auto Transport

Quentitative determination of metals introduced into crankcase oil by parts
of tractor engines is one of the widely used methods for investigating engine

T vwear.

In several works ﬁ-ﬂ, dealing with the determination of metals in waste
oils, the iron is separated by extracting the oil with hydrochloric acid or by dry
ashing. In both cases the iron is brought into hydrochloric acid solution and
then is determined polarographically, in bivalent or trivalent states, using a

dropping electrode.

Works of TsNIIAT (Central Scientific-Research Institute of Auto Transport)
in 1946-47 demonstrate the considerable advantage of the ashing method. The
experience of 'mass analysis during i years corroborated this conclusion, demon-
strating accuracy, simplicity, and dependebility of the ashing method.

Hewever, in connection with the conversion of motor transport to ethylated
gasoline, oils began to reveal lead in gquantities many times higher than usual
content even after as short a period of engine operaticn as, for example, 10-20

hours. "

During,._e,gqt.racﬁion of iron by either method, lead often goes partly into
hydroch];ggfc"bg"'gid solution and partly precipitates as a chloride. Both forms
of lead*heve a negative effect on the accuracy of iron determination, consider-
ably -lowering the resulis of analysis by the usual calculaticn method utilizing
the calibrating curve plotted according to standard solutions. The similar ef-
fect of cations and ions on wave he'ights of lead and arsenic in phosphoric acid

solution was studied by T. A. Kryukova /B/.

W CLASSIFiCATION (ONFIDENTIAL
“Tsmare | [X|Nawr ] X| NsRe .. DISTRIBUTION ":

X A )( FB!f- . l l l .

e T CONFENTIL

' & ’ - T E ’ ) \‘ 4
Sanitized Copy Approved for Release 2011/09/27 : CIA-RDP80-00809A000600370765-2

/7 SR o R



doot N [ PR P

- L ‘{‘

Sanitized Copy Approved for Release 2011/09/27 : IA-RDP8-OO80900603762

o ONFINEA 1L

CONFIDELTIAL

-+

50X1-HUM

The purpose of this work is Lo study the dependence of the polarographic
wave of irom solutions on the presence of various guantities of lead iron and

lead chloride precipitates.

Experiments were conducted with nitric acid-containing solutions made of

twice recrystallized ferrous ammonium sulfate (Mohr's
cally pure metallic iron. The polarograph of the Gor'

salt) end also of chemi-
kiy Institute of Chemistry

was used; Model VII, with a mirror galvanometer having an oscillation period of
1.76 seconds, jnternal resistance 1,115 ohms, critical resiscance 12,950 ohms

and sensitivity 2.68.1079 amperes per millimeter per meter,

Solutions were heated

to 80-90°, cooled tc room temperature, end held for polarographiC'determination

in a thermostat at 20°.
tions were in the range corresponding to its contents

The quantities of lead chloride introduced into solu-

in ashes of waste oil

samples for the same volume of hydrochloride solutions.

The sharpest effect of lead ions and precipitates was observed in diluted

solutions of iron, e.g., in so

analyses,
tion from direct proportionality between wave heil

where the decrease of the wave heighl reaches 1.8 percent.
ght and concentration decreases

Jutions which are most numerous in production

Devia-~

with an increase in iron concentration and reaches 5-T percent for a 0.006-mol

solution. Adsorption of iron with lead

cant, being within the limits of measureuent errors (1-2 percent).
hloride without any precipitate, the decrease of the
8 percent for medium con-

of pure solution of lead c
jron wave height amounts to 12 percent for low and

centrations.

The dynamics of lead accumulation in ash solutions of oi
ated gasoline shows that saturation of ash solutions

engine operating on ethyl

with lead chloride is reached after 20 hours of operation.
brating graphi, for oils giving saturated hydrochloride so

be.plotted according to standard solutions containing
responding to its complete solubility.

The method suggested for
0il, conversion of the lead su

graphic determination on the basis of ammonium acetate.
1 possible associated metals, as iron,

for complete separation of lead from al
copper, tin, antimony and others.

The method of wet ashing has not been widely used in
o0ils because of the long procedure involwed (12-15 hour
sample to 2 grams as suggested in technical literature

cause of the low content of lead in waste oil.

The rationalization of the method suggeste
bined evaporation of o0il with its wet ashing.
of separating the metel from 10 grams of oil

The method of extracting metals from oil with a solution
kiy Institute of Chemistry [:7, also tekes 5 hours

liminary evaporation of oil takes T-8 hours.

acid, as suggested by the Gor
and the dry ash method with pre

The calibrating curve for determina
plotted according to standard solutions

as an inért electrolyte, an acetate sol
200 grams of ammonium acetate and 30 milliliters of

1iter of water.

. Tt is also convenient to use,
coefficient indicating the relation between concen

solutions and the heights o
-2 -
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f polarographic weves relative to t

chloride precipitates is insignifi-

For cases

1 from a ZIS-120

Therefore, the cali-
lutions of lead must
lead in quantities cor-

determination of lead consists of wet ashing of
1fate formed into a soluble state and its polaro-

This procedure provides

application to mineral

s). Decreasing the oil
is intolerable be-

d by the author consists of com-
In this way, the entire process
may be completed in 5 hours.

of hydrochloric

tion of lead concentration has to be
of a chemically pure lead selt using,
ution of the following concentration:
80 percent acetic acid per

jnstead of the calibrating line, the mean
trations of standard lead

hese solutions..
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Checking this methed by introduvcing into the oil chemically pure metal-
1ic lead and also lead chloride with metullic irom; tin, and copper, demon-

strated that it gives good results.
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